The Shinkansen Super-Express trains of the Japanese National Railways, the so-called bullet trains, run from early morning until late at night. Accordingly the car-cleaners of the Shinkansen must do late night shift work.
INTRODUCTION

METHODS
This study is divided into two parts. 1) Study 1 First, the number of night shifts worked per month, the number of consecutive night shifts, and the subjective symptoms among the workers were examined in order to make their actual work and health conditions clear. Self-administered questionnaires, proposed by the Shift Work Committee of the Japan Associa tion of Industrial Health (1978),1) were given to 246 male workers at Osaka Station in 1981. The questionnaires include various items connected with health and working conditions. According to the original schedule of shift work, the workers were divided into 3 groups as follows:
Group A: night workers working 5 successive nights a week followed by one day off.
Group B: alternate-day 24-hour workers work ing 3days a week followed by one day off.
Group C: daytime workers working 6days a week followed by one day off.
Working time for a shift was 9.25hours in Group A, 15.67hours in Group B and 7.83hours in Group C. Figure 1 shows the original working schedules which are sometimes changed, mainly because of a shortage of workers. Almost all workers in Group C were those who had changed their shifts from night-work to daytime-work for health related reasons.
2) Study 2 Second, a case control study was performed in order to establish the relationship between the number of consecutive night shifts and health problems among the night shift workers.
A subjective fatigue inventory, proposed by the Industrial Fatigue Research Committee of the Japan Association of Industrial Health in 19702,3) was administered to the workers before and after their work for one week in 1981. As the subjects of this study, 60 males were selected from the night shift workers examined in Study 1 and divided into Groups A, B and D. Groups A and B were selected from the same groups in Study 1. Group D was a control group, whose original shift was the same as group A but changed to 2 times 2 successive night shifts with one day off between, followed by one holiday a week. No workers among these 3 groups worked overtime during the period of the study. The subjects were stratified into 5-year age groups and 20 workers were randomly selected from each group.
Some further questions connected with daily life such as sleeping hours and mealtimes were added to the inventory mentioned above. Table 1 shows the number of subjects, mean age, the length of employment, and the period of service in the present job classified by the original work shift groups.
RESULTS AND DISCUSSION
The mean number of night shifts per month was 21.3 in Group A, and 12.6 in Group B. The maximum number of consecutive night shifts frequency of consecutive night shfts and overtime hours of work. Table 2 shows rates of complaints of subjective symptoms classified by work shift groups.
In comparison with the rates in Group B, Group A was high in the rate of subjective complaints such as "Recent poor appetite," "Palpitation and pain As for component I, the number of complains in Groups A and B increased significantly in the morning following the last working day of a week, but no significant increase was observed in Group D. The number of complaints concerning com ponents II and III showed no significant increase in Groups A and D. These results demonstrate that fatigue of the workers was effectively reduced by inserting a day off on the third day, especially in regard to component I.
There have been many reports relating to the lack of sleep and the effects on performance among night workers. [8] [9] [10] [11] In the present study, consecutive sleeping hours were examined among the night shift workers as shown in Fig. 6 . The percentage of workers with 8 or more sleeping hours was 48.3% on days off, and 15.3% during the night shift work. A statistically significant difference in sleeping hours was observed between the workers with a day off and those on night shift work (p<0.01). Figure 7 shows that the percentage of workers having meals at midnight was higher in Group A than Group B.
These results were compatible with the irreg ularity of mealtimes during night work as reported by Takagi and Koizumi.12) It is considered likely that the higher rates of gastroenteric complaints in group A, as shown in 
